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been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative instructions under the PCT). 

These annexes consist of a total of 8 sheets. 


3. This report contains indications relating to the following items: 


I 

IS 

Basis of the report 

II 

IS 

Priority 

III 

□ 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV 


Lack of unity of invention 

V 

IS 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

VI 
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Certain documents cited 

VII 
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Certain defects in the international application 
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Form PCT/IPEA/409 (cover sheet) (January 1994) 


INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 


International application No. PCT/US98/1 9609 


i. Basis of the r port 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articfe 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments): 

Description, pages: 

1 -62 as originally filed ; 

Claims, No.: 

2-24,26-49, as received on 14/01/2000 with letter of 14/01/2000 

51-69 

Drawings, sheets: 

1 /1 6-1 6/1 6 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

Kl the claims, Nos.: 1 , 25, 50 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

see separate sheet 


1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 
prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 


II. 


Priority 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 


International application No. PCT/US98/1 9609 


2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant date. 

3. Additional observations, if necessary: 
see separate sheet 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
G9 paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

□ not complied with for the following reasons: 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

E alt parts. 

□ the parts relating to claims Nos. . 
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EXAMINATION REPORT 


International application No. PCT/US98/1 9609 


V. Reasoned statement und r Articl 35(2) with r gard to novelty, inventive st p or industrial 
applicability; citations and explanations supporting such statement 


1. Statement 


Novelty (N) 


Yes: 
No: 


Claims 
Claims 


5, 14, 19, 22, 24-27, 31 , 36-38, 41, 43-69 

2-4, 6-13, 15-18, 20, 21 , 23, 28-30, 32-35, 39, 40, 42 


Inventive step (IS) 


Yes: 
No: 


Claims 
Claims 


1-69 


Industrial applicability (IA) Yes: Claims 1-59,65-69 

No: Claims 

2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item I 

Basis of the report 

1. This IPER was established based on the application documents and sequence 
listing pages 1-25. 


Re Item II 
Priority 

1 . The following documents were published prior to the international filing date but 
after the claimed priority date (P-documents): 

P1: WO 98 14464 A (LUDWIG INST CANCER RES) 9 April 1998 
P2: WO 98 32855 A (LUDWIG INST CANCER RES) 30 July 1998 
P3: JAGER, E. et al.: 'Simultaneous humoral and cellular immune response 
against cancer-testis antigen NY-ESO-1: definition of human 
histocompatibility leukocyte antigen (HLA)-A2-binding peptide epitopes. 1 J. 
EX. MED., (19 January 1998), 187: 265-70 

2. The priority document pertaining to the present application was not available at 
the time of establishing this IPER. Hence, the current assessment is based on the 
assumption that all claims enjoy priority rights from the filing date of the priority 
document (08.10.1997). If it later turns out that this assumption is incorrect, P1-P3 
will become relevant to the assessment of whether the present application 
satisfies the criteria set forth in Article 33(1) PCT. 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1: CHEN, Y.T. et aL: 'A testicular antigen aberrantly expressed in human 

cancers detected by autologous antibody screening 1 PROC. NATL. ACAD. 
SCI., (March 1997), 94: 1914-1918 

D2: WO 97 29195 A (US HEALTH) 14 August 1997 

D3: PARKHURST, M.R. et aL: 'Improved induction of melanoma-reactive CTL 
with peptides from the melanoma antigen gp100 modified at HLA-A*0201- 
binding residues.' J. IMMUNOL, (1996), 157: 2539-48 


2. The. present application discloses the identification and cloning of cancer antigen 
gene 3 (CAG-3 or NY-ESO-1), a tumour antigen expressed on human melanoma 
and breast cancer cells. This antigen and peptides derived from it are recognised 
by cytotoxic T cells derived from TILs, in the context of HLA. 

3. Novelty (Article 33(2) PCT) 

3.1. D1 is the disclosure of the cloning of NY-ESO-1. Figure 3 on page 1917of D1 
discloses the nucleotide and amino acid sequences of NY-ESO-1 which share 
100% identity with SEQ ID NOs: 1-3, 51, 54 and SEQ ID NOs: 4, 15, 25, 26, 45, 
respectively. D1 is thus detrimental to the novelty of claims 2-4, 6-13, 15-18, 20, 
21,23, 28, 29 and 32-35. 

3.2. Immunogenicity is an inherent property of all antigenic peptides -and can as such 
not be used to restore novelty of a known antigen. D1 is thus also detrimental to 
the novelty of claim 30. 
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3.3. Since the cloning and sequencing procedure inevitably includes transformation of 
host cells with recombinant expression vectors, D1 is also detrimental to the 
novelty of claims 39 and 40. 

3.4. The ^P-labelled probe used for Northern blot analysis in D1 (see page 1915, 
Materials and Methods section) is detrimental to the novelty of claim 42. 

4. Inventive step (Article 33(3) PCT) 

4.1. D2 teaches the phenomenon of different tumour antigens being encoded by 
different open reading frames of the same gene and the possible uses of tumour 
antigen sequences, e.g. recombinant viruses comprising such antigenic 
sequences. Given the disclosure of D1 of the cancer antigen NY-ESO-1 and the 
teachings of D2, no inventive step can be recognised in formulating present 
claims 5, 24, 26, 27, 31, 36-38, 41-48 and 53-66. 

4.2. D3 teaches that tumour antigens can be rendered more immunogenic by amino 
acid modifications. In light of this disclosure, the subject-matter of claims 14, 19 
and 22 is rendered obvious. 

4.3. Techniques for obtaining antibodies are well known in the art, and antibodies can 
be obtained against any known peptide in a straightforward manner without the 
requirement of inventive skill. Accordingly the provision of antibodies against 
antigens that lack novelty and/or inventiveness cannot be regarded as inventive. 
Claims 49, 51 and 52 are thus found to lack an inventive step. 

4.4. The same argumentation as under item 4.2. holds true for the generation of 
transgenic animals. Claim 66 is thus regarded as lacking an inventive step. 

4.5. The same argumentation as under items 4.2. and 4.3. holds true for the 
generation of cytotoxic T lymphocytes. Claims 67-69 are thus regarded as lacking 
an inventive step. 
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5. Industrial applicability (Article 33(4) PCT) 

Claims 60-64 -as they concern in vivo methods- relate to subject-matter 
considered by this Authority to be covered by the provisions of Rule 67.1 (iv) PCT. 
Consequently, no opinion will be formulated with respect to the industrial 
applicability of the subject-matter of these claims (Article 34(4)(a)(i) PCT). 


Re item VIII 

Certain observations on the international application 

1. The terms "derivative", "variant" and "analog" used in claims 1-11, 14-18,24-27, 
32 and 35 are vague and unclear and leave the reader in doubt as to the meaning 
of the technical features to which they refer, thereby rendering the definition of the 
subject-matter of said claims unclear (Article 6 PCT). 
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International filing date (day/month/year) 
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WANG, Rong, Fu et al 


1 . The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

02 April 1999 (02.04.99) 


| | in a notice effecting later election filed with the International Bureau on: 


2. The election | X | was 
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made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 


The International Bureau of WIPO 

Authorized officer 



34, chemin des Colombettes 

Catherine Massetti 


1211 Geneva 20, Switzerland 



Facsimile No.: (41-22) 740.14.35 

Telephone No.: (41-22) 338.83.38 


Form PCT/lB/331 (July 1992) 


2738952 


PATENT COOPERATION 


From the * /: 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY" 



To: 

FEILER, William 

Morgan & Finnegan, L.L. P. ■ ~ 7 

x54b Hark Avenue 

New York, New York 10154 

ETATS-UNIS D'AMERIQUE 

r- c. PCT 

" '"G.'.JiNQTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71 .1) 

Date of mailing ~ o QQ 
(day/month/year) 

Applicant's or agenf s file reference' 
2026-4269PC 

IMPORTANT NOTIFICATION 

International application No. / 
PCT/US98/19609 s/ 
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Applicant 

THE GOVERNMENT OF THE UNITED STATES OF A. ..et al. 


1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 


3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 


4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 

International application No. 
PCT/US98/1 9609 

International filing date (day/month/year) 
21/09/1998 

Priority date (day/month/year) 
08/10/1997 

International Patent Classification (IPC) or national classification and IPC 
C12N15/12 

Applicant 

THE GOVERNMENT OF THE UNITED STATES OF A. ..et al. 


1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 


2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 8 sheets. 


3. This report contains indications relating to the following items: 

I S Basis of the report 

II S Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV S Lack of unity of invention 

V S Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI □ Certain documents cited 

VII □ Certain defects in the international application 

VIII S Certain observations on the international application 


Date of submission of the demand 
02/04/1 999 

Date of completion of this report 

0 8.02.00 

Name and mailing address of the international 
preliminary examining authority: 

^ European Patent Office 
M}j D-80298 Munich 
Z&f 1 Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
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Authorized officer /^5«^r\ 
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I. Basis of th report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articfe 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -62 as originally filed 

Claims, No.: 

2-24,26-49, as received on 14/01/2000 with letter of 14/01/2000 

51-69 

Drawings, sheets: 

1/16-16/16 as originally filed 


2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

H the claims, Nos.: 1, 25, 50 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 


4, Additional observations, if necessary: 
see separate sheet 

II. Priority 

1 . □ This report has been established as if no priority had been claimed due to the failure to furnish within the 
prescribed time limit the requested: 

□ copy of the earlier application whose priority has been claimed. 

□ translation of the earlier application whose priority has been claimed. 
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Re Item I 

Basis of the report 

1 . This IPER was established based on the application documents and sequence 
listing pages 1-25. 


Re Item II 
Priority 

1 . The following documents were published prior to the international filing date but 
after the claimed priority date (P-documents): 

P1: WO 98 14464 A (LUDWIG INST CANCER RES) 9 April 1998 
P2: WO 98 32855 A (LUDWIG INST CANCER RES) 30 July 1998 
P3: JAGER, E. et al.: 'Simultaneous humoral and cellular immune response 
against cancer-testis antigen NY-ESO-1: definition of human 
histocompatibility leukocyte antigen (HLA)-A2-binding peptide epitopes. 1 J. 
EX. MED., (19 January 1998), 187: 265-70 

2. The priority document pertaining to the present application was not available at 
the time of establishing this IPER. Hence, the current assessment is based on the 
assumption that all claims enjoy priority rights from the filing date of the priority 
document (08.10.1997). If it later turns out that this assumption is incorrect, P1-P3 
will become relevant to the assessment of whether the present application 
satisfies the criteria set forth in Article 33(1) PCT. 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1: CHEN, Y.T. et al.: 'A testicular antigen aberrantly expressed in human 

cancers detected by autologous antibody screening' PROC. NATL. ACAD. 
SCI., (March 1997), 94: 1914-1918 

D2: WO 97 29195 A (US HEALTH) 14 August 1997 

D3: PARKHURST, M.R. et al.: 'Improved induction of melanoma-reactive CTL 
with peptides from the melanoma antigen gp100 modified at HLA-A*0201- 
binding residues.' J. IMMUNOL., (1996), 157: 2539-48 


2. The present application discloses the identification and cloning of cancer antigen 
gene 3 (CAG-3 or NY-ESO-1), a tumour antigen expressed on human melanoma 
and breast cancer cells. This antigen and peptides derived from it are recognised 
by cytotoxic T cells derived from TILs, in the context of HLA. 


3. Novelty (Article 33(2) PCT) 

3.1. D1 is the disclosure of the cloning of NY-ESO-1. Figure 3 on page 1917 of D1 
discloses the nucleotide and amino acid sequences of NY-ESO-1 which share 
100% identity with SEQ ID NOs: 1-3, 51, 54 and SEQ ID NOs: 4, 15, 25, 26, 45, 
respectively. D1 is thus detrimental to the novelty of claims 2-4, 6-13, 15-18, 20, 
21, 23, 28, 29 and 32-35. 

3.2. Immunogenicity is an inherent property of all antigenic peptides and can as such 
not be used to restore novelty of a known antigen. D1 is thus also detrimental to 
the novelty of claim 30. 
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V. Reasoned statem nt under Artie I 35(2) with regard to novelty, inv ntiv step or industrial 
applicability; citations and explanations supporting such statement 


1. Statement 


Novelty (N) 


Yes: 
No: 


Claims 5, 14, 19, 22, 24-27, 31, 36-38, 41 , 43-69 

Claims 2-4, 6-13, 15-18, 20, 21, 23, 28-30, 32-35, 39, 40, 42 


Inventive step (IS) 


Yes 
No: 


Claims 
Claims 1-69 


Industrial applicability (IA) Yes: Claims 1-59,65-69 

No: Claims 

2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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2. □ This report has been established as if no priority had been claimed due to the fact that the priority claim has 

been found invalid. 

Thus for the purposes of this report, the international filing date indicated above is considered to be the relevant date. 

3. Additional observations, if necessary: 

see separate sheet 
IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 
IS paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

□ not complied with for the following reasons: 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

£3 all parts. 

□ the parts relating to claims Nos. . 
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3.3. Since the cloning and sequencing procedure inevitably includes transformation of 
host cells with recombinant expression vectors, D1 is also detrimental to the 
novelty of claims 39 and 40. 

3.4. The 32 P-labelled probe used for Northern blot analysis in D1 (see page 1915, 
Materials and Methods section) is detrimental to the novelty of claim 42. 

4. Inventive step (Article 33(3) PCT) 

4.1. D2 teaches the phenomenon of different tumour antigens being encoded by 
different open reading frames of the same gene and the possible uses of tumour 
antigen sequences, e.g. recombinant viruses comprising such antigenic 
sequences. Given the disclosure of D1 of the cancer antigen NY-ESO-1 and the 
teachings of D2, no inventive step can be recognised in formulating present 
claims 5, 24, 26, 27, 31, 36-38, 41-48 and 53-66. 

4.2. D3 teaches that tumour antigens can be rendered more immunogenic by amino 
acid modifications. In light of this disclosure, the subject-matter of claims 14, 19 
and 22 is rendered obvious. 

4.3. Techniques for obtaining antibodies are well known in the art, and antibodies can 
be obtained against any known peptide in a straightforward manner without the 
requirement of inventive skill. Accordingly the provision of antibodies against 
antigens that lack novelty and/or inventiveness cannot be regarded as inventive. 
Claims 49, 51 and 52 are thus found to lack an inventive step. 

4.4. The same argumentation as under item 4.2. holds true for the generation of 
transgenic animals. Claim 66 is thus regarded as lacking an inventive step. 

4.5. The same argumentation as under items 4.2. and 4.3. holds true for the 
generation of cytotoxic T lymphocytes. Claims 67-69 are thus regarded as lacking 
an inventive step. 
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5. Industrial applicability (Article 33(4) PCT) 

Claims 60-64 -as they concern in vivo methods- relate to subject-matter 
considered by this Authority to be covered by the provisions of Rule 67.1 (iv) PCT. 
Consequently, no opinion will be formulated with respect to the industrial 
applicability of the subject-matter of these claims (Article 34(4)(a)(i) PCT). 


Re item VIII 

Certain observations on the international application 

1. The terms "derivative", "variant" and "analog" used in claims 1-11, 14-18, 24-27, 
32 and 35 are vague and unclear and leave the reader in doubt as to the meaning 
of the technical features to which they refer, thereby rendering the definition of the 
subject-matter of said claims unclear (Article 6 PCT). 
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WE CLAIM: 


2. A cancer peptide, functional portion or derivative wherein the peptide 
is encoded by a nucleic acid sequence consisting of a portion ofSEQ. ID NO: 2, wherein said 
portion encodes a peptide immunologically recognized by antigen specific cytotoxic T 
lymphocytes. 

3. A cancer peptide, functional portion or derivative thereof wherein the 
peptide is encoded by a nucleic acid sequence consisting ofSEQ. ID NO: 3 or portion 
thereof. 

4. A cancer peptide consisting of a portion of S£Q. ID NO: 4 or 
derivative thereof, wherein said portion is immunologically recognized by antigen specific 
cytotoxic T lymphocytes. 

5. A cancer peptide consisting of SEQ. ID NO: 5 or portion or derivative 

thereof. 

6. A cancer peptide, portion or derivative thereof according to claim 2-4 
or 5 wherein the cancer peptide is immunologically recognized by HLA restricted cytotoxic T 
lymphocytes. 

7. A cancer peptide, portion or derivative thereof according w claim 2-4 
or 5 wherein the cytotoxic T lymphocytes are MHC class I restricted- 

8. A cancer peptide, portion or derivative thereof according to claim 2-6 
or 7 wherein the cancer peptide is derived from a cancer selected from the group consisting 
of: a non-Hodgkins lymphoma, leukemia, Hodgkins lymphoma, lung cancer, liver cancer, 
metastases, melanoma, adenocarcinoma, thymoma, colon cancer, uterine cancer, breast 
cancer, prostate cancer, ovarian cancer, cervical cancer, bladder cancer, kidney cancer, 
pancreatic cancer and sarcoma. 

9. A cancer peptide, portion or derivative thereof according to claim 2-7 
or 8 wherein the cancer peptide or portion thereof is present on primary breast tumor isolates 
and melanoma cells. 

10- A cancer peptide, portion or derivative thereof according to claim 2 
wherein ihe peptide is encoded by a nucleic acid sequencejronsisting of SEQ. ID NO: 51. 
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11. A cancer peptide, ponion or den van ve thereof according to claim 2 
wherein the cancer peptide consists of the amino acid sequence: 

ASGPGGGAPR (SEQ ID NO-- 25), or derivative thereof. 

12. A cancer peptide according to claim 1 1, further consisting of an 
addition of 1 to about 10 amino acids at the N-terminus of SEQ. ID NO: 25. 

13. a cancer peptide according to claim 1 1 , further consisting of an 
addition of 1 io about 5 amino acids at the N-terminus of SEQ. ID NO: 25. 

14. The cancer peptide, ponion or derivative thereof according to ciaim 2 
wherein the cancer peptide consists of the amino acid sequence: 

ASGPGGGAPK (SEQ. ID NO: 39). 

15. The cancer peptide, portion or derivative thereof according to claim 2 
wherein the cancer peptide consists of the amino acid sequence: 

AGAARASGPGGGAPR (SEQ. ID NO: 26) 

16 The cancer peptide, portion or derivative thereof according to claim 2 
wherein the cancer peptide consists of the amino acid sequence: 

RGPRGAGAARASGPGGGAPR (SEQ. ID NO: 45). 

1 7. A cancer peptide, portion or deri van ve thereof according to claim 2 
wherein the cancer peptide consists of the amino acid sequence: 

TVSGNU-TIR (SEQ. ID NO: 15). 

18. A cancer peptide or analog thereof consisting of the amino acid 

sequence: 

XaajXaa^XaajGPGGGAPXaa, wherein Xaa, is no amino aod or one to 10 
amino acids. Xaa 2 is Ala, Thr, Val, Leu or Arg, Xaa 3 is Ser or a conservative amino acid 
substitution, and Xaa4 is Arg or Lys. 

1 9. The cancer peptide according to claim 1 8 wherein the conservative 
amino acid ar Xaa 3 is selected from the group consisting of Ala, Val, lie, Leu and Thr. 
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20. The cancer peptide according to claim 1 8 wherein Xaa, is ar least one 
amino acid selected from the group consisting of Ala, Gly, Arg or combinations thereof, 

2 1 . The cancer peptide according to claim 1 S wherein Xaa 2 1 s Ala, Val or 

Thr. 

22. The cancer peptide according to claim 1 S wherein Xaa 2 is Arg, 

23. The cancer peptide according to claim ] 8 wherein Xaa* is Arg and 
Xaa ( is one to 5 ammo acids selected from the group consisting of Ala, Gly, Arg or 
combinations thereof. 

24. A cancer peptide, portion or derivative thereof encoded by an 
alternative open reading frame consisting of SEQ. ID NO. 3, vanant or homolog thereof 

26. A cancer peptide, portion or derivative ihereof according ro claim 24 
wherein the peptide comprises the amino acid sequence; 

LAAQERRVPR (SEQ. ID NO: 47). 

27. A cancer peptide, portion or derivative thereof according to claim 24 
wherein the peptide comprises the amino acid sequence: 

AAQERRVPR (SEQ, ID NO: 46), 

28. A pharmaceutical composition comprising at least one cancer peptide 
according to claims 2-24, 26 or 27 and a pharmaceutic ally acceptable carrier. 

29. A pharmaceutical composition consisting essentially of a peptide 
having a ponion of SEQ. ID NO, 4. said portion is immunologically recognized by antigen 
specific cytotoxic T lymphocytes, a peptide having SEQ. ID NO: 5, SEQ. ID NO: 14, SEQ. 
ID NO: 25, SEQ. ID NOS: 34-38, 41, 42, 46, 47 or combinations ihereof and a 
pharmaceutically acceptable carrier. 

30. A immunogen comprising the cancer peptide according to claims 2-24. 
26 or 27 alone or in combination with at least one immunostimulatory molecule, said 
immunogen elicits antigen specific cytotoxic T lymphocytes. 

31 . A immunogen according to claim 30 wherein the 
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iramunostimulatory molecule is an HLA molecule. 

32. An isolated nucleic acid sequence consisting of a portion of SEQ ID 
NO; 2, or bomolog thereof, wherein said portion encodes a peptide immunologically 
recognized by antigen specific cytotoxic T lymphocytes. 

33. An isolated nucleic acid sequence consisting of SEQ ID NO.: 3 or 
portion or variant thereof. 

34. An isolated nucleic acid sequence according to claim 33 wherein the 
nucleic acid sequence encodes an alternative open reading frame gene producr. 

35. An isolated nucleic acid sequence according to claim 32 wherein rhe 
sequence encodes an amino acid sequence: 

ASGPGGGAPR (SEQ ID NO.: 25), or derivative thereof. 

36. An isolated nucleic acid sequence encoding the ORF2 peptide of SEQ. 

ID NO: 5. 

37. An isolated nucleic acid sequence according to claim 36 wherein rhe 
nucleic acid sequence encodes a cancer peptide having the amino acid sequence; 

LAAQERRVPR (SEQ. ID NO: 47). / 

38. An isolated nucleic acid sequence according to claim %6 wherein the 
nucleic acid sequence encodes a cancer peptide having the amino acid sequence: 

AAQERRVPR (SEQ. ID NO: 46). 

39. A recombinant expression vector comprising the nucleic acid sequence 
according to claims 32-37 or 38. 

40. A host organism transformed or iransfcrcted with a recombinant 
expression vector according to claim 39. 

4L A host organism according to claim 40 wherein the hose organism is un 
antigen presenting cell. 
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42. An oligonucleotide consisting of a nucleic acid sequence 
complementary to the nucleic acid sequence according to claims 32-37 or 38. 

43. A recombinant virus comprising a recombinant virus which lias 
incorporated into a viral genome or portion thereof the nucleic acid sequence according to 
claims 32-37 or 38. 

44. A recombinant virus according ro claim 43 further comprising ai least 
one gene encoding an immunostimulatory molecule 

45. The recombinant virus according io claim 43 wherein the virus is 
selected from the group consisting of retrovirus, baculovirus, Ankara virus, fowlpox, 
adenovirus, and vaccinia virus. 

46. The recombinant virus according to claim 43 wherein the cancer 
peptide is derived from melanocytes. 

47. A recombinant virus according to claim 44 wherein the 
immunostimulatory molecule is a HL A class I molecule. 

48. A host organism transformed or transfected with the recombinant virus 
according to claim 43-46 or 47, 

49. An isolated antibody or antigen binding portion thereof thai binds the 
cancer peptide, or portion thereof encoded by SEQ. ID NO: 3. 

51. An isolated antibody that binds a cancer antigen consisting of SEQ ID 
NOS: 5, 6, 14, 25, 34-38, 41, 42, 46, 47 or a fragment thereof 

52. An isolated anubody that binds the cancer peptide, antigen or variant 
thereof of claim 11. 

53. A method of producing a recombinant cancer peptide or portion 
thereof comprising: 

a- inserting a nucleotide sequence of SEQ ID NO.: 3 
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or portion or variant thereof, or a portion or variant of SEQ ID 
NO. 2, into an expression vector; 
transferring the expression vector into a host cell; 
cuitming the host cell under conditions appropriate for 
expression of the cancer peptide or portion ihereof; and 
harvesting the recombinant cancer peptide, or portion thereof. 

54. A method according to claim 53 further comprising in step (a) 
inserting a nucleotide sequence encoding an HLA class I molecule, or portion thereof into ihu 
expression vector. 

55. A method of detecting the presence of cancer or precancer in a 
mammal comprising: 

a. contacting a nucleic acid sequence of SEQ ID NO.; 3 or ponion 
or variant thereof, or a ponion of SEQ ID NO. 2 with a tesi 
biological sample of mRNA taken from the mammal under 
conditions allowing for a complex to form between the 
sequence and the mRNA; 

b. detecting the complex; 

c. comparing the amount of mRNA in the test sample with an 
amount of mRNA from a known normal biological sample, 
wherein an increased amount of mRNA from the test sample is 
indicative of cancer or precancer. 

A method according to claim 55 wherein the cancer or precancer is 


56, 


melanoma. 


breast tissue. 


57. A method according to claim 55 wherein the biological sample is from 


58. A method of detecting an CAG-3 genomic nuclejc acid sequence in a 
biological sample comprising: 

a. contacting the genomic nucleic acid sequence with SEQ 
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ID NO.: 3, 5 1 » or portion or variant thereof under conditions to 
allow complexes to form between the genomic nucleic acid 
sequence; and 
b. detecting the complex, 

59. A method of detecting the cancer peptide or portion thereof according 
to claims 2-24, 26 or 27 in a biological sample comprising: 

a. contacting the sample with antibodies specific for said cancer 
peptide under conditions to form an immune complex, and 

b, detecting the presence of the immune complex. 

60. A method of preventing or inhibiting cancer in a mammal comprising: 
administering to the mammal an effective amount of the cancer peptide, or portion thereof 

i according to claims 2-24, 26 or 27, alone or in combination wirh an HLA molecule, said 

amount is effective in preventing or inhibiting the cancer in the mammal 

61 . A method of inhibiting melanoma in a mammal comprising: 

a. exposing T lymphocytes in vitro to a cancer peptide, tumor 
antigen or portion thereof according to claims 2-24, 26 or 27, 
alone or in combination with an MHC molecule for a time 
sufficient to elicit cancer peptide specific T lymphocytes; 

b. administering the cancer peptide specific T lymphocytes to the 
mammal in an amount sufficient to inhibit the melanoma. 

62. A method of preventing or inhibiting cancer in a mammal comprising 
administering to the mammal an effective amount of the cancer peptide according to claims 
2-24* 26 or 27 alone, or in combination with an HLA molecule, said amount is effective in 
preventing or inhibiting cancer in a mammal 
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63. A methocj of preventing or inhibiting cancer in a mammal comprising 
administering to the mammal an effective amount of a recombinant virus according to claims 
43-46 or 47 alone or in combination with an exogenous immunostimulatory molecule said 
amount is effective in preventing or inhibiting the cancer. 

64. A method according to claim 63 wherein the mammal expresses an 
HLA Class I molecule selected from the group consisting of HLA-A31, HLA- A3, HLA-A1 1 , 
HLA-A33, or HLA-A68. 

65 . A pharmaceutical composition comprising the recombinant virus 
according to claims 43-46 or 47 alone or in combination with an exogenous 
immunostimulatory molecule, chemotherapy drug, antibiotic, antifungal drug, antiviral drug 
or combination thereof and a pharmaceutical^ acceptable earner. 

66. A transgenic animal carrying and expressing a gene consisting of SEQ 
ID NO: 3 or portion thereof, or a portion of SEQ ID NO. 2 f wherein said portion encodes a 
peptide immunologically recognized by antigen specific cytotoxic T lymphocytes 

67. A cancer antigen specific human cytotoxic T lymphocyte elicited by 
the cancer peptide according to claim 2-24, 26 or 27. 

68. The cancer antigen specific human cytotoxic T lymphocyte according 
to claim 67, wherein the lymphocyte recognizes an HLA-A3 1 molecule. 

69. The cancer antigen specific human cytotoxic T lymphocyte according 
to claim 67; wherein the lymphocyte recognizes an HLA Class I molecule selected from the 
group consistmgofHLA-A3. HLA- All, HLA- A3 3, and HLA-A6S. 
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FOR FURTH ER see Notification of Transmittal of International Search Report 
y^QyiQI^ (Form PCT/ISA/220) as well as, where applicable, item 5 below. 

International application No. 

PCT/ US 98/ 19609 

International filing date (day/month/year) 

21/09/1998 

(Earliest) Priority Date (day/month/year) 

08/10/1997 

Applicant 

THE GOVERNMENT OF THE UNITED STATES OF A. ..et al. 


This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 

This Int erna tional Search Report consists of a total of 5 sheets. 

PT] It is also accompanied by a copy of each prior art document cited in this report. 


1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

P] the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 


□ 

m 
m 
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the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 


\K\ Certain claims were found unsearchable (See Box I). 
[X] Unity of invention is lacking (see Box II). 


4. With regard to the title, 

| | the text is approved as submitted by the applicant. 

| X | the text has been established by this Authority to read as follows: 

HUMAN CANCER ANTIGEN NY ES0-1/CAG-3 AND GENE ENCODING SAME 


With regard to the abstract, 

| X | the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
— within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 


I I as suggested by the applicant. [X| None of the figures. 

| 1 because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Box I Obs rvati ns where rtain laimsweref und uns archable(C ntinuati n fiteml f first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [x] Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claims 60-64 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/ composition. 

2. | X | Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 


3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 


1 . I y I As all required additional search fees were timely paid by the applicant, this International Search Report covers all 

I searchable claims. 

2. | | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 


3. I I As only some of the required additional search fees were timely paid by the applicant, 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 


, this International Search Report 


4. | | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 


Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

[ )( | No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 


This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 4,11-23,32-35,52,58 to completion and 1-3,6-10, 
28-31,39-51,53-57,59-69 partially 


A cancer peptide comprising seq.ID 4 or portion or 
derivative thereof, pharmaceutical composition comprising 
said peptide(s), immunogen comprising one of said peptides, 
nucleic acids encoding said peptide and portions thereof, 
expression vector comprising said nucleic acid sequence, 
host comprising said vector, and method of production of 
said protein using said host. Also an antibody binding to 
said protein, a method for detecting the presence of cancer 
involving assessment of the level of mRNA which encodes said 
protein, a transgenic animal expressing said protein, a 
human cytotoxic T-lymphocyte elicited by said protein, and a 
recombinant virus encoding said protein and optionally an 
immunostimulatory molecule or a HLA class I molecule, and 
pharmaceutical compositions of said virus. 


2. Claims: 5,24-27,36-38 to completion and 1-3,6-10,28-31, 
39-51,53-57,59-69 partially 


A cancer peptide comprising seq.ID 5 or portion or 
derivative thereof, pharmaceutical composition comprising 
said peptide(s), immunogen comprising one of said peptides, 
nucleic acids encoding said peptide and portions thereof, 
expression vector comprising said nucleic acid sequence, 
host comprising said vector, and method of production of 
said protein using said host. Also an antibody binding to 
said protein, a method for detecting the presence of cancer 
involving assessment of the level of mRNA which encodes said 
protein, a transgenic animal expressing said protein, a 
human cytotoxic T-lymphocyte elicited by said protein, and a 
recombinant virus encoding said protein and optionally an 
inrmunostimulatory molecule or a HLA class I molecule, and 
pharmaceutical compositions of said virus. 
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It has been noticed that seq.ID 4 is not a true translation of seq.ID 1 
and/or seq.ID 2; the latter nucleic acid sequences comprise the argenine 
encoding codon AGA at bp positions 214-216 of seq.ID 1, whereas the amino 
acid sequence described in seq.ID 4 comprises a proline residue at the 
corresponding amino acid - position 43. The search has been carried out 
for both possibilities. 
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